B R SR 2011 4F 4 AN 32 B4 4
Academic Journal of Second Military Medical University, Apr. 2011, Vol. 32,No. 4

http://www. ajsmmu. cn

+ 382 -

CA %

DOI:10. 3724/SP. J. 1008. 2011. 00382

HEEEREMTHRERENFTSSEETHR

HELGE m LT om LK RLASMELE R W ERT FHR L RAEN
L WL TR S A i Bk 7 B BT T R 2 5 AR W BB ST B AU 310018
2. BB B KRR T R HAANRY R e A R TR T L 8 % L B 200438

(HE] a4« FEHREMESERENIRN TMRNESZWRTANMN, Fid RN Octd,Sox2 KIf4,c-Myc
D9 S SR 2 o 2 R T U 20 5 3R 75 S i 0 40 T SR P R R T 4t € L ik PCR R UL e S8 5O 52 4 2 5
FHITEREREANE ., 4 T 5 1Y 5 B AR A0 M 9 30k 6 P A R I, G i PCR IE 52 97 P R 40 M 2 K IR G T 40 i 2 Re Mk BE IR, f
T ITIUE IR IE Octd Fl Sox2, £ i R U A4 IR 07 1 40 M0 e 0 7 o 22 Oy 8 & 2 W 1 40 2, EL VR 0l T 40 A vl
VB o 15 37 5 5 2 W R T 40 MO 9 004 % A ML, o 2 vy i 400 Y o 4 P 2003 R At o A A 2 B R T A ML 0 TR A B T S R 3L TP

AN
o

[XER] MRN8 T A0 ;15 5 2 W ae T 400 e s 5 s R 1
[FE4SZES] R 329.29 [XHirED] A [XEEHS] 0258-879X(2011)04-0382-05
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[Abstract] Objective
cells (iPS cells). Methods

To reprogram the adipose-derived stem cells of hepatic cancer patients into induced pluripotent stem
Retrovirus-based pMXs containing Oct4, Sox2, Klf4 and c-Myc were prepared and were used to
infect adipose-derived stem cells; the infected cells were then cultured. Alkaline phosphatase staining, quantitative-PCR and
immunofluorescence assay were used to identify the ES-cell-like colonies. Results The ES-cell-like colonies expressed Alkaline
phosphatase. Quantitative-PCR showed that ES-cell-like cells expressed the pluripotency genes of ES cells. Furthermore,
immunofluorescence confirmed the expression of Oct4 and Sox2 in ES-cell-like cells. Conclusion Adipose-derived stem cells of
hepatic cancer patients can be efficiently reprogrammed into iPS cells, and they can serve as the feeder layers of their own iPS
cells. These findings may pave a way for improving efficiency of reprogramming adult cells and establishing hepatic cancer model
for inducing pluripotent stem cells.
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1.1 E&MH5RA B S E B e B &k
W) H NEB (New England Biolabs) 23 &,
Y ¥k phoneixA 1 [ ATCC, i # pMXs-hOct4
pMXs-hSox2, pMXs-hKlf4, pMXs-he-Myce Hi
pMXs-EGFP Il§ H Addgene, AJEJIE T 40 i #k hES
HH 5% [ P N O 27 7 HG e i G L % R )R A N
A AT & W & 22 24 2 C TAb B /N BUE G 1
YN (MEF 4158) . KOSR ¥ ¥ (100 ml %55
FRIW MY BE L A . KO-DMEM 80 ml; KOSR 20 ml;
NEAA JELTHFEEMR 1 ml, L-HFZABEE 1 ml; -5
FOWET.0 pb, BJEHE T .DMEM Al KO-DMEM
I H Gibeo 23 Al . polybrene W H Sigma 23 A ,
PR 45 FIR 4 195 R B (alkaline phosphatase, AP) e,
A BATECH] . AN EBRIE—$T Octd | LI FE W —HT Sox2
1 PE #Rid I dr il 3 1gG W H Santa Cruz 2 7l ;
Cy3 fric I EP/NR 1gGH+ LI A B = KA Y+
ARWF5EFT ; RT-PCR A & H Tiangen 23],

1.2 RE#EFRBAHFOLE HI4.0xX10°phoneixA T
100 mm K FF ML, A 10% FBS/DMEM #; 3% &
80 %6 ~90 Yo 5 2 BE B, 4 0 I € 48 %5 8 1E 1Y
pMXs-hOct4 , pMXs-hSox2, pMXs-hKIf4 Fl pMXs-
he-Myce # 4% (Eppendorf % K X in A H,O,
CaCl, .DNA #l HBS, {4 &= iR ##E 15 min, B
A B3R 100 mm 8537100, 6 h 5, #7855 32 w1t
BREEYLRE IR, 48 h FI1 72 h )5 o W SR B R v b
H.1 790X g B ERAMEE R, 0. 45 pm UE 48T
UG ARG R AE N 1 ml, I T —80°CIRAE,
1.3 mBhFfarsssrkwmins 5L
PRAS B 2R 7 IR AP B} = B i 8 R R GR AR D7
JH AR AR BS Bt s 24 A0 3 2 D S ik i) L R AR IS 40~
504, 2% Zuk SV ES IR N T A0 M 2 5k
TCH & E T B R +h 2% vP W (PBS) J & b Yebs A%,
0.075% 1 B R B 1k (37°C H5 5248 30 min) . ]

BB FE 2 W, AR RS L5 Y o« MEM & EH 1k,
PRI IE 1 200X g B0 5 min, 2% BRI IF B9 B 5 40
il K BVE W, 20% FBS/o-MEM #7357 Wi 5 2 41 i
M BRI A, A 37°C 5% (R4 50 CO. K 37
Frh s .48 h 5 B IR A JER Kk 2~3 1K,
FEF ARG BE 20 M L A A K E 8096 ~ 90 % fil & B
BB 2~3 d EHRE R,
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[ 5 B B 9E A 3 A FLITF T8 3 AL 4 B £, 3% 22l
SE 8 Ay AR E AR 3 d i, PAEEIR] (dD) b Ak
B BERIGE 3 AL A A A A~ 28008 R A b, 25 36
Az 2 L T A R A A ]
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Fr. 1 K X BR B 3R W, W B (pMXs-hOctd
pMXs-hSox2., pMXs-hKlIf4, pMXs-hc-Myc) 5 &
(0.5 mD VR A IF M Polybrene 2. 5 pl (VK JE 8 ng/
mD B R AT A B iR FLAR . 5 % (R R4 50 CO.
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PO KOSR W I, 75 R . H
TG TR 3% 285 Ak B o A R A T A 0 5 A B T AL
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SRR SRR TR R IR
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B (Fast-Red : o 25M) : Tris-base=5 : 1 : 4), it
HEIRIFF 15 min; WA G AW, JH PBS YE40 M 3
WA 5 min, WES AN (BB,

1.6 RT-PCR #&m %ok B A& (1)RNA
P2 OB IR 2 BRIEBR T 40 M FE 40 i hiPSC, L hiPSC,
FXF B0 A hES, AdSC, 76 41 jd 1 21 4 35 @l A B e e
PRI L RNA, F Tk Hl 42 8 RNAL I B 5 T
—T70°CHRAF. ()5 —4%% cDNA & . & H Quant-
script RT Kit Quant cDNA 55— 8% & ik 7 0K ir 32
BUAY mRNA K5 5% cDNA, (3) & & PCR(qRT-
PCR) : M4 SCik %31 RT-PCR 514 (3 1), H1 Invitro-
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Tab 1 Sequence of RT-PCR primers

Primer Sequence(5'-3")
hOct4-R GAC AGG GGG AGG GGA GGA GCT AG
hOct4-F CTT CCC TCC AAC CAG TTG CCC CAA AC
hSox2-R GGG AAA TGG GAG GGG TGC AAA AGA GG
hSox2-F TTG CGT GAG TGT GGA TGG GAT TGG TG
hKI1f4-R ACG ATC GTG GCC CCG GAA AAG GAC C
hKI1{4-F TGA TTG TAG TGC TTT CTG GCT GGG CTC C
he-Myc-R GCG TCC TGG GAA GGG AGA TCC GGA GC
he-Myc-F TTG AGG GGC ATC GTC GCG GGA GGC TG
hNanog-R GCA CCG TCA AGG CTG AGA AC
hNanog-F GAT GGG AGG AGG GGA GAG GA
GAPDH-R  GCA CCG TCA AGG CTG AGA AC
GAPDH-F  AGG GAT CTC GCT CCT GGA A

1.7 S %AEAM Octd,Sox2 KB ey ik W&k
7 0 5 2 40 R R A 25 5 U e MR U T A0 B ) 8
WL PBS ¥k 3 K HH A% Z RHEEEREE 20
min; 25 % £ B B %, PBS ¥ 3 %K. &K 5 min; U
0.1% Triton X-100 (% 0. 3% BSA) %% 40 min;
PBS ¥ 3 W, 4K 5 min; 765 I F S —4
(1:200)F 1 h, WX —$0.PBS % 3 K, &K 5
min; A 40 (1 = 500) ; PBS P40 M 3 ¥, 4K 5
min, 5¢ 6 AR T W EE4E R,

2 # R

2.1 W Taiwzisirklma MEHAHAR
O3B 0 ARG W T 40 M (L 1A 85 3% 24 h 5 5] & A
22 Wb U BV AT UL ¢ B G AR TR A R A0 B NG BE A K
U B FLAR RS 3B T R EF e 4l . 55 258 4.5 8
A0 B A4 S0 15 7 1 A A il 2 UL T 1B DA AR K il £ A
AR, 3 AR AL ARE: 3R B LT SRR YRR AE . A2 4R
WP IRIAZ) Sl 24 ~ 36 h, A1 55 3% 40 it 14 %) %
W 6 d RS 7T RIEAFEEGY ., fEgiEE
X L R 7T 20 B Y A5 B B 29 Ok 38 h, AR
195 440 A A4S T 40 (AR A0 3G RE g 5L O SR B AR
wEIKF,

2.2 mERERE Fml Lkmpikid HE
IR FE A F Octd,Sox2 . Klf4.c-Myc ¥-F I8 T 40 i ,
LN TARE RS 6~8 d Ja RAEEEZL, I
TESS 13 R AATIE B S ) 200 R JiG 1 48 19 o
BEREAER . BT 3 AL (6 FLARD AR 4 5o BB
B 97 A AWM T 4 J A ve b (] 2) , E g AR
RORZYH 0.013% . PRI 5e B 3% 7 AL X TE R i 5
JE TG SRR AT B¥RRAE K,
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1 EREFRTHEHESA)R
BE A 20 AL B9 4 4< #h 2% (B)
Fig 1 Primary adipose-derived stem cells (A) and

cell growth curve of adipose-derived stem cells (B)
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Fig 2 Morphologies of normal adipose-derived

stem cells (A) and ES-like colonies of

retrovirus infected adipose-derived stem cells (B)
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L A 2 R AT R R R e L B R B AN — 1
BRE CIEL 3) o 1 A 175 5 19 B MU 1 4 i 2 Tl 2 g %
SEBAME . UG D A0 ok R A IR i T A0 R S R
AN B AT 2 66T 40 A HRAE

2.4 RT-PCR#m £ Emieit® ks FHAHRT-
PCR #0755 J5 40 B 9 U Oct4 | Sox2 K4, c-Myec
M Nanog k1500, L hES 20 g 4y BH Pk %) B8 L R 7%
SRR 7T 40 R B IR, SRR RS
HE Wi T 40 i H 2235 KIf4 ., c-Myec, )2 5 50 5515 3 (1
JEWT T 40 g 6] ES 4 Mg — #F 3 3K Oct4 , Sox2 [ K1f4
c-MycHl Nanog % Z ReM:3EH (E 4,
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Fig 3 Retrovirus infected adipose-derived

stem cells expressing AP
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4 SLBTEE PCR M ES 4 MR 52 & 4 A & F R 3k
Fig 4 Quantitative-PCR analysis of pluripotency
gene expression levels in ES-like colonies
n=3, x*s

2.5  HE R KM Octd, Sox2 A B 8 & A 4
ORI SIS W T 400 £ 5 he
P 38 5 e 5 2 O K I A I 22 g 1 OGS S A Octd |
Sox2 WRIBIE O, 45 R K U 2 R 55 15 B G 1
JE 5T 40 Octd F1 Sox2 Y933 5¢ 6 Y 0 5 5 P %
(A 5,

Bright field Dark field

Oct4

: - -

B 5 SEIEMH Octd Fl Sox2 1%
Fig 5 Immunofluorescence of cell colonies with Oct4 and Sox2

Original magnification: X200
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AN E.

JI 7 1 40 2 — 4> 22 1w 43k v BB 1% (8] 78 5+
AR BB A | % 4 LR OR R B, 2 5 R
TR IPS QM AR R . 2B IR U R i 40 2
20 43 B R T K R 3R T AR RS T4
A 3 X5 A 0 A A K il 2R A a0 A 3k 8 Ak T X B
AR B 1R 07 T A0 A R AT R g R A BT v i 4
YRR B AT AR AR Ok L FRATT 1 B
EW\*HXT/J\EGH?E%%MWVSO ) By Bg 195 1 40 i
TERE R TR R, RERNEBL S
B 75 5 43 5 0 R A B I T 4 L R B D T 40 i 2
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A ek Ty % L DA AR A B 4l Y R T A
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BT T 40 MR R Y 1PS A A ) R B R e S €8 Dy B
PE 00 R W Bl I S 1R IR S B A0 B B 2 R
P, EE KB PS IMPE 1T RT-PCR 60 58 7%
% E . RT-PCR % & & B iPS 4 il & i85 Octd
Sox2.Klf4, c-Myc F1 Nanog, ¥ — 25 4 7% %¢ Y6 ik 56
K. Octd Fl Sox2 IR HME, KL, 5T LiRw]
W25 B0 T 0 40 1ROk R B VR G T A0 B R v B
iPS 4 i, 2 RN iPS 20 1Y) % 5 A i e ik
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